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Dairying as an Economic Enterprise
in West Virginia*
by L. F. Miller
WEST VIRGINIA is considered a dairying frontier, and it is be-
lieved that such use of her resources would improve the economic
welfare of farmers in the state. However, to date no analysis has been
made of the physical and economic factors in the situation to ascertain
whether or not this is the direction in which the rural economy of the
state should be encouraged to develop, or of the possible limits to this
development in terms of more efficient utilization of resources by other
enterprises. Consequently, the first section of this study is devoted to
nn analysis of the proper place of dairying in the state in relation to
other farm enterprises. Later, attention is given to the characteristics,
profitableness and outlook for fluid milk and butterfat production. Fi-
nally, alternative markets are considered, along with management factors
essential for successful dairying.
The possibilities for dairying in West Virginia were pointed out
as early as 1876, when it was observed, "From what has been said about
topography, soil, climate, adaptedness for grass of the state, it will be
easily understood that with proper inducements arising from ready
transportation and sufficient markets, these products (butter and cheese)
should be a source of large revenue to our people." 1 The director of
the West Virginia Experiment Station in his first annual report in 1888
stated, "We are fully convinced that the dairy interests of the state
must always occupy a prominent position. As these have scarcely re-
ceived the attention of our farmers, we propose for the first year or two
of the station's existence to devote as large a measure of the energies
of the station to this business as possible.
'
'
2 '
Even with this early interest in dairying, expansion in the number
of dairy cows has not been large. In 1890 the number of milk cows
in the state was given by the census as 1S8,492 and in 1940 as 218,769
or an increase of approximately 30,000 in the 50 years. The general
lack of interest in farming on the part of many rural people because
of non-farm employment, royalty income, and comparatively poor land
resources has retarded the development in agriculture in general, in-
cluding dairying. Factors which more directly influenced the slow
development of dairying include poor transportation facilities and the
*A thesis on this subject was presented to the Graduate School of the Uni-
versity of Wisconsin in partial fulfillment of the requirements for the degree of
Doctor of Philosophy in June, 1042. However, for the purpose of this non-
technical bulletin, it has been modified and condensed considerably. The writer
is indebted to Professor P. j3. McNall, University of Wisconsin, for helpful sug-
gestions and advice; to Dr. W. W. Armentrout, West Virginia University, for
valuable assistance, and to Mr. D. P. Herrmann, formerly assistant in agricul-
tural economics, West Virginia University, who supervised the taking of re-
cords used in the butterfat phase of the study.
1 Maury, M. F., and Fontaine, We, M. Resources of West "Virginia, Wheeling,
1876, p. 79.
2 First Annual Report of tl\e Director of the West Virginia Agricultural
Experiment Station, 1888, p. 34.
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fact that the market for dairy products available to many farmers was
not particularly profitable. The numbers of other classes of livestock
have declined somewhat in the last fifty years. During this same period
there has been an increase in hay acreage, while the acreages of corn,
wheat, and oats have declined, as has the total acreage harvested. The
average size of farms has decreased from 142 acres in 1890 to 90 acres
in 1940.
Dairy products now constitute the most important source of cash
agricultural income of West Virginia farmers, averaging approximately
$9,300,000 per year for the years 1938, 1939 and 1940 or more than that
from apples, potatoes, sheep, and hogs combined. The geographic dis-
tribution of dairy production in West Virginia is shown in Figure 1.
The northern part of the state with a strip extending southwestward
along the Ohio River and the two Eastern Panhandle counties account
for a large share of the total.
^'
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Fig. 1—Pounds of Milk Sold as Butter, Cream, and Whole Milk
by Counties in West Virginia, 1939 *
The Role of Dairying in a Program for
Increasing Income
It has been accepted as an economic truism that farmers are in-
clined to specialize in those products which yield the highest returns
from their resources. The history of American agriculture provides
many examples of the force of this incentive, but it cannot be taken for
* Source: 1940 Census. Butter was converted to butterfat by multiplying by .8;
butterfat was converted to milk by dividing' by .042.
granted that the line of production being followed at a given time is
necessarily the most profitable.
For one thing, the continuous change in such factors as techniques
in production, consumer demands, and transportation facilities produces
an inevitable lag between the actual and the most profitable use of re-
sources. Furthermore, in a new agricultural area, experience as to the
most profitable enterprises is generally lacking. Even in an old area
the most profitable lines of production may not be adopted if the eco-
nomic development has been such that many of the farmers have relied
to a considerable extent on non-farm income or employment instead of
the land for their incomes. In other words, farmers with outside inter-
ests may be quite slow to adopt the type of farming which will maximize
their farm income. With the mining, lumbering, and industrial develop-
ment in the state this factor has undoubtedly influenced West Virginia
agriculture. In any case, the state is faced with such an acute low in-
come problem, (in 1939, approximately three-fourths of the farms in
the state had gross incomes of less than $600) that we may well inquire
as to the propriety of the present utilization of resources. Specifically,
for the analysis in this section we have asked what place dairying should
have in West Virginia in relation to other livestock enterprises if
farmers are to make the most efficient use of their resources.
No attempt will be made to obtain a quantitative answer to the
question of the place of dairying in the agriculture of West Virginia
with its attendant variations for different sections of the state. Rather,
the approach will be to discuss the more important physical and economic
factors that must be considered in choosing the most profitable enter-
prises, without attempting to take into account all the exceptions to the
general situation that might be found in the state.
Physical Factors: Only 15.9 percent of the state's area has a slope
of less than 12 percent, while 65.8 percent has a slope of more than 25
percent. When such factors as fertility, drainage, and texture are con-
sidered in addition to slope, only 7.14 percent of the land in the state
falls into the three groups of superior, good or average crop land. 3
Although the soil and topographic conditions in West Virginia are
relatively unfavorable for crop production the climate is generally fav-
orable for crops and livestock. Winter temperatures are milder than
those in much of the dairy region of the United States, and the
summer temperatures of West Virginia are not so high as to be a limit-
ing factor in any livestock enterprise.
The length of the growing season is important, not only from the
standpoint of crops grown, but also because of its effect on the length
of the pasture season. In this respect West Virginia compares favor-
ably with a large portion of the corn belt and has an advantage of
roughly ten to twenty days over much of the dairy region. Lack of
moisture is not often a limiting factor in crop production in West
Virginia. The average annual precipitation for most of the state is
3 Pohlman, G. G., Land Classification in AVest Virginia Based on Use and
Agricultural Value, W. Va. Agr. Exp. Sta. Bui. 284, 1937. p. 22.
between 40 and 45 inches, with from 12 to 16 inches falling during the
three months of June, July, and August. However, the shallow nature
of many of the soils in West Virginia enhances the danger from dry
periods. Furthermore the favorable climate has not insured good pas-
tures, due primarily to soil acidity and to lack of available phosphorus.
Although it appears that the land resources of the state should be
largely utilized by livestock which can take advantage of the large amount
of land that should remain in pasture and hay, we must consider other
factors to determine the proper place or importance of the sheep, beef,
end dairy enterprises. To obtain this we must turn to a consideration
of the economic conditions or factors which are involved. It may be
that these are such that poultry or perhaps hogs must also receive seri-
ous consideration.
Markets : Geographically, West Virginia is well located with re-
spect to the important markets for agricultural products. However, in
this analysis we shall be concerned with the local markets, since West
Virginia produces less than it consumes of all the principal agricultural
products except apples, lamb and mutton, and beef and veal, and the
surplus of beef and veal is small. 4 This fact is felt by some to provide
an important basis for deciding which enterprises should be expanded.
Although this is a questionable conclusion the point is of some import-
ance in our consideration of the relative advantages of the different
farm enterprises for farmers of the state. Its importance lies in the
possible effect that transportation costs may have on local prices for
products of the different enterprises, depending on whether they are
utilized locally or are shipped to terminal markets. This factor of trans-
portation would mean, other things being equal, that the dairy, poultry,
hog, and perhaps beef enterprises would have a relative price advantage
over sheep because for these products local consumption exceeds pro-
duction.
However, there are other factors involved. Although the produc-
tion of beef cattle barely exceeds consumption, the relatively small
volume of production of meat animals in this state as compared with
that of the corn belt, plus the fact that packing facilities are available
nearby in other states, has logically prevented the development of a
large scale packing industry. Thus, a large share of the beef still moves
out of the state, tending to leave but little relative price advantage for
beef over sheep. Furthermore, the advantage of the local market for
hog producers is reduced considerably because, in contrast with packer-
killing, local slaughter does not utilize the by-products efficiently.
For products of a high specific value which are not highly perish-
able, such as butter or cheese, the advantage of being close to market
is not so important. Although eggs tend to be in this same class, pro-
ducers who are close to market frequently receive a significant price
advantage. It appears, then, that producers of perishable products such
4 Based on total 1940 production for West Virginia as released by the Agri-
cultural Marketing- Service and the 1939 per-capita consumption as given in
Consumption of Agricultural Products, Bureau of Agricultural Economics. March,
1941.
as fluid milk, certain vegetables, and perhaps eggs stand to gain most
from the existence of the local markets in the state.
However, in considering the desirability of shifting from the pres-
ent use of agricultural resources to those which appear to have an ad-
vantage from the standpoint of local markets, several factors should be
taken into account. In the first place, although a considerable amount
of fluid milk moves into the state, the present milksheds are well estab-
lished and there is not much evidence to support the view that farmers
in the state could successfully compete for a large share of this market,
at least in many areas.
So far as poultry and hogs are concerned, any large expansion of
these enterprises would mean buying considerable quantities of concen-
trates from the corn belt so that West Virginia farmers would have to
receive higher prices to be able to compete successfully with corn belt
producers, other things being equal. Hog prices are not enough higher
in West Virginia to warrant shipping in the grain, but it is possible that
more poultrymen could obtain a sufficient price differential to overcome
the disadvantage of higher feed prices and thereby make some expan-
sion of poultry profitable. One possibility for obtaining this price
differential is for the poultrymen to adopt those practices which will
lead to heavier egg production during the winter months when egg
prices in West Virginia are appreciably higher than they are in the
corn belt states. During the summer the West Virginia farmer's price
advantage is considerably less. 5 As for truck crops, there appears to
be no reason why the local producers should not supply local demand
for adapted crops, although some attention would have to be given to
marketing practices and facilities if this expansion were to prove profit-
able. 6
Summarizing local market possibilities, fluid milk, poultry, and
truck crops appear to be the products which might be expanded to take
advantage of such markets in West Virginia, although, except for cer-
tain truck crops, the possibilities in this respect are not so great as
might first be supposed. While the local market factor should not be
overlooked in organizing production, the extent of the deficit in adapted
products between production and consumption for the state would be a
poor criterion for selecting the enterprises most likely to prove profitable.
Roads: In many sections of the United States it would not be
necessary to consider this factor in attempting to arrive at some conclu-
sion concerning the place of the different enterprises in the agricultural
economy, but in West Virginia such a consideration cannot be omitted.
Transportation difficulties retarded the early development of the state
and encouraged a pastoral type of agriculture, and there is little ques-
5 In April (1939 and 1940) the average price received by West Virginia
farmers for egg's was only 1.7c per dozen more than the price received by Illinois
farmers, but in November the difference was 5.5c. The average price received by
farmers for corn in West Virginia for the two years 1939 and 1940 was 74c
per bushel, compared with 49c in Illinois. The price received by farmers for
hogs for the two 7/ears averaged only 30c more per hundredweight in We°t
Virginia than in Illinois. (Calculated from 1940 issues of Crops and Markets).
6 Armentrout, W. W., Adjusting? Agricultural Production and Distribution in
the Clarksburg Area to Meet Home Market Demands, W. Va. Agr. Exp. Sta. Bui.
212, 1926, p. 41.
tion that poor roads are still a real factor in planning West Virginia
agriculture since almost one-half the farms are located on unimproved
dirt roads. Considerable progress is being made, however, in improving
them and if the rate of progress in the last ten years is continued, the
influence of poor roads will be greatly reduced in the not-too-distant
future.
The influence of poor roads on the type of farming that can be
conducted profitably is clear. Perishable products, such as milk, butter,
eggs, and truck crops which must be marketed frequently are at a dis-
advantage compared with beef cattle, hogs, or sheep. However, these
unimproved roads are much better during the late spring, summer, and
early fall, so that perishable products could be marketed at these times.
Size of Farm : Approximately 45 percent of the farms in "West
Virginia are less than 50 acres in area, while 70 percent are less than
100 acres. The farms with small total acreages also have small crop
acreages. For example, farms between 70 and 99 acres had, on the
average, only 16 acres of cropland and an investment in land and
buildings of only $2373. 7
A small acreage does not necessarily mean a small farm business,
provided the farmer operates it intensively. Unfortunately this is not
generally done. In 1940 the average number of livestock per farm in
the state was 2.2 cows and heifers for milk, 0.4 cows and heifers for
beef, 2.7 other cattle, 1 horse, 1.7 pigs, 4.4 sheep and lambs, and 34
chickens. The acreage of intensive crops grown was small averaging
less than 0.5 acres per farm for potatoes, other vegetables for sale, and
small fruits combined.
These average numbers of livestock are not so low simply because
acreages are small. There were approximately five and one-half animal
units dependent on pasture which, at the estimated average carrying
capacity of five acres per animal unit,8 failed to utilize the 41.2 acres in
pasture on the average farm in 1940. This acreage included a small
area of wasteland, farmsteads, and the like, but it did not include wood-
land pasture which averaged 13.7 acres per farm in 1935. Add to this
the possibility of increasing the carrying capacity of AVest Virginia pas-
tures by treatment with lime and phosphate, and it becomes clear that
considerably more livestock could be carried than is now the case. Crop
yields could be increased materially on the average farm by improving
soil fertility so that the winter feed could be provided for the larger
number of livestock.
Likewise a small acreage, even if not operated intensively, may
give no reason for concern if the farm family is small and the operator
is employed off the farm for a large part of the year. Farmers in the
state frequently do supplement their farm incomes by working off the
farm, but in many cases the amount is small so that the combination of
farm and non-farm work still fails to provide full-time employment.
7 1940 Census of agriculture for West Virginia.
8 Pierre, W. H., and others, West Virginia Pastures, W. Va. Agr. Exp. Sta. Bui.
280, 1937, p. 20.
In addition, West Virginia farm families are large, averaging approxi-
mately 5.4 persons in 1940, compared with 4.3 for Iowa, and 5.0 for
the United States.
On small farms with a small amount of cropland, a small number
of livestock, but with a considerable supply of labor, a major problem
is that of organizing the business in such a way that the farmer and his
family have full-time employment. Since there is a constant tendency
to equalize the returns per hour of labor from different enterprises
through competition, farmers with small acreages who are not now fully
employed must adopt
those enterprises which
have a high capacity for
labor if they are to re-
ceive maximum returns.
An indication of which
enterprises these are is
given in Figure 2. From
this figure it should be
clear that a farmer
with a very small acre-
age would logically em-
phasize truck crops and
poultry if he is to ob-
tain full time employ-
ment from his land,
while a farmer with a
somewhat larger acre-
age would tend toward
dairying with corre-
spondingly less empha-
sis on the more intensive
truck and poultry en-
terprises.
W h i 1 e enterprises
which have high labor
requirements have the
advantage when land is
limited in relation to
labor, such enterprises
may be at a disadvan-
tage on farms with a
large acreage when labor is limited in relation to land. Farms with
large acreages may, if they are well located with respect to markets,
find it more profitable to hire labor and turn to those enterprises with
a high labor capacity. However, if the farm has no particular advantage
with respect to markets, then the operator may well look to those
types of enterprises that can be managed by hiring but little labor.
* Source: Herrmann, L. F., R. O. Stelzer, and W. W. Armen trout, Labor Input
on West Virginia Farms, W. Va. Agr. Exp. Sta. Bui. 2S6, 1937: and unpublished
data obtained in the same study.
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Fig. 2—Hours of Labor Utilized in West Virginia
in Production of Different Crops and Livestock*
In "West Virginia this means beef cattle and sheep. While there is
no exact size a farm must be before it can be successfully operated
as a beef farm, Weitzell, in a study of the Jackson County Soil Con-
servation Area states that "a medium-sized farming unit of between
200 and 250 acres of pasture with 45 to 55 animal units seemed to
be the most efficient.
'
?9 Even if we consider a unit with a total acreage
of 180 acres or more of sufficient size for a beef farm, only 12 percent
of the farms in the state would meet this acreage requirement.
From the foregoing discussion it would appear that dairying is an
enterprise well qualified to utilize the physical and economic resources
of West Virginia, although obviously it is not adapted to all farms. In
fact, the dairy enterprise would be seriously threatened, if not eliminat-
ed, from farms located at both extremes of the size array. The operators
of farms of very small acreage might be expected to replace dairy cows
with poultry and truck crops, while those with a large acreage might
well shift to sheep or beef cattle.
In reality, this tendency for AYest Virginia farmers to specialize
the type of production by acreage groups in their efforts to maximize
income would never go to completion because of the advantage in some
degree of diversification to provide for more complete utilization of
equipment, labor, and waste products, to reduce risks, or to save trans-
portation costs. Furthermore, the size of farm and the labor supply
may definitely indicate that dairying, poultry or truck crops should
be the principal enterprise, but poor roads may force the farmer to
continue along self-sufficing lines with some extensive enterprise such
as beef cattle or sheep as a source of cash income.
Thus far, dairying has been considered as one distinct type of
farming utilizing similar resources in the production of one product.
But in reality, the form in which the product is sold; i. e. butterfat or
fluid milk, makes for considerable difference in the profitableness of the
dairy enterprise. Fluid milk and butterfat are also produced under
quite different conditions. It is essential, therefore, to consider the
characteristics of their production in the state and to appraise their
comparative returns and future prospects.
Types of Dairying in West Virginia
Fluid Milk Production : From the standpoint of cash farm income,
fluid milk sales are considerably more important than the sales of butter
and butterfat ; for, of the average cash farm income from dairy pro-
ducts for the years 1938, 1939, and 1940 of approximately $9,300,000,
only $1,600,000 came from the sale of butter and butterfat. A large
proportion of the whole milk that leaves West Virginia farms is sold
in fluid form to city consumers, although some goes into ice cream.
Until 1940, the amount going into cheese and condensed milk was al-
most negligible.
The West Virginia Agricultural Experiment Station has published
two bulletins dealing specifically with dairy enterprises producing fluid
9 Weitzell, TO. C, Certain Economic Aspects of Agriculture in the Jackson
County Soil Conservation Area, W. Va. Agr. Exp. Sta. Bui. 291. 1939, p. 38.
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milk for city distribution. The first was a study of the costs incurred by
51 farms in the Morgantown and Fairmont market areas in 1934-35. 10
The second was a study of the costs incurred by 36 farms in the Hunt-
ington and Charleston market areas in 1935-36. X1 In order to present
a more complete picture of dairying in the state, a few of the facts
found in these two studies are repeated. Later, in the presentation of
the characteristics of butterfat production, the two types of dairy pro-
duction will be contrasted.
The average size of these farms varied from 106.8 acres in the
Fairmont area to 325.6 acres in the Charleston area, but even the small-
er figure is larger than the average size in 1940 for West Virginia of
90 acres. In the Huntington and Charleston areas it was noted that
dairying was carried on by two groups of farms: "(1) small farms
located close to the market centers, having limited crop area and! buying
most of their feed; (2) larger farms, situated at a greater distance
from the market centers and more adapted to producing their own
feed supplies. 12 In all areas crop land was used principally for hay
and corn. The proportion of legume hay was. however, considerably
larger in the two southern areas.
The livestock on these farms consisted almost entirely of the dairy
herd. The average number of cows kept ranged from 12.3 in the
Huntington area to 22.2 in the Charleston area, but the range in the
number for any individual farm was from 3.8 to 53.5 cows.
Perhaps a better idea of the extent to which these farms are special-
ized dairy farms can be obtained from Table 1 of the average gross
income from the farms in each area, along with the average gross income
from dairy products. The widest range in the percent of income from
dairy products on individual farms occurred in the Huntington area,
where it varied from 35 to 100 percent.
Table 1— Percentage of the Gross Farm Income Obtained from the Dairy
Enterprise on Farms Selling Fluid Milk in West Virginia*
Average Average
Number Tear gross income from Percentage of
Area of studied farm dairy total from
farms income** products dairy products
Morgantown
Fairmont
Huntington
Charleston
24
27
16
2G
1934-35
1934-35
1935-36
1935-36
$3,203
3,200
1,877
4,557
$2,908
3,103
1,326
3,987
90.8
97.0
70.7
87.5
Adapted from Table 2, W. Va. Agr. Exp. Sta. Bulletins 268 and 281.
** Income figures do not include farm products used in the home.
In all but one area poultry was second in importance as a source
of income from livestock, but it did not account for more than 3.4 per-
cent on the average in any area. Income from the sale of crops was
most important in the Huntington area, where it amounted to 6.7 per-
cent of the total.
10 Herrmann, L. F., Stelzer, R. O., and Bowling, G. A. Milk Production Costs
in West Virginia, W. Va, Agr. Exp. Sta. Bui. 268. 1936, 32 pp.
11 Herrmann, L. P., and Bowling, G. A., Milk Production Costs in West
Virginia: II, W. Va. Agr. Exp. Sta. Bui. 281, 1937, 27 pp.
12 Ibid., p. 6.
11
Since these studies were primarily concerned with the dairy enter-
prise they did not indicate the size of the total farm investment. A
report on 26 dairy farms in the Northern Panhandle for 1937 showed
an average total investment of $12,633, of which 46.4 percent was in
land and 32.2 percent in buildings. 13 These farms were somewhat
smaller than those discussed above, having on the average 11.7 cows
and 128 acres, but their organizations were quite similar.
The amount of feed and labor used per cow in the four market
areas is shown in Table 2, In all cases the milk production has been
corrected to a 4 percent fat basis. Thus on a butterfat basis the range
between areas in the average production was from 203 pounds per cow
in the Fairmont area to 233 pounds in the Morgantown area. This
is not a high level of production, considering the rate at which grain
was fed. In the Charleston area cows received on the average one
pound of grain for each 2.7 pounds of milk while in the Morgantown
area, which had the highest average production, cows received one pound
of grain for each four pounds of four percent milk.
Table 2— Average Frodvction Amounts of Feed and Labor Used, and Dairy
Investment 'per Cow on Farms Selling Fluid Milk in West Virginia*
Item Morgantown Fairmont Huntington Charleston
Average production
(lbs 4% milk) 5.823 5,080 5,336 5,734
Concentrates fibs) 1,463 1,318 1,768 2,128
Hay (lbs) 2.27S 2,276 2,228 2,536
Silage (lbs) 4,050 1,513 1,669 1,325
Other roughage (lbs) ^09 530 207 39
Pasture days 195 209 218 217
Man labor (hrs) 145 151 174 159
Investment 186 120 166 201
* Adapted from West Virginia Agricultural Experiment Station Bulletins
268 and 281.
The average man labor per cow ranged from 145 hours in the
Morgantown area to 174 hours in the Huntington area. The range on
individual farms was from 78 to 296 hours per cow. The average
investment per cow for dairy buildings, equipment and cows ranged
from $120 in the Fairmont area to $201 in the Charleston area.
From this brief description of fluid milk production, it is clear
that the typical fluid milk farm has a much higher acreage, investment
and income than is found on most West Virginia farms. Butterfat
is the other important dairy product produced in West Virginia. In
fact, from the standpoint of the number of farmers involved, butter-
fat is more important than fluid milk. According to the 1940 census
only 6,548 farmers reported the sale of whole milk, as compared with
14,379 who reported the sale of cream. 14
Butterfat Production : All sections of West Virginia sell some sour
cream and butter, but the amount is small in the rather large section
13 Weitzell, B. C. Economic Implications of Soil Conservation in Marshall
County, W. Va. Agr. Exp. Sta. Bui. 293, 1939, p. 14.
14 The figures are not mutually exclusive, but the duplication is not believed
to be important.
12
running south-west across the state from Morgan County, in the East-
ern Panhandle, an area in which agriculture generally is of minor im-
portance. The percentage of the total amount of milk produced that is
used for butterfat naturally varies a great deal, depending on the im-
portance of the dairy enterprise in the county in relation to the urban
population. This percentage varied from 8 percent in Ohio and Han-
cock Counties to 97 percent in "Wirt County.
The areas covered by the study of butterfat production were shown
in Figure 1. It is believed that the farms and dairy enterprises studied,
are representative of the farms selling butterfat in the northern part
of the state because of the general similarity of physical and economic
conditions in this section of the state. Since small amounts of butter-
fat are occasionally sold by many farmers it was decided to limit the
survey to those farms from which at least $50 worth of butterfat was
sold during the year June 1, 1938, to May 31. 1939. This limited the
study to those farms on which the butterfat enterprise was large enough
to be of some significance to the farm business, and yet it did not
eliminate the small herds of three or four cows, which are of consider
able importance as sources of butterfat in West Virginia. The names
of farmers who sold this amount of butterfat were obtained principally
from cream buyers in the area. The data did not show differences
between the areas to be significant enough to warrant presenting a
separate analysis for each area. For example, the two areas showed
an average difference of only .9 of an animal unit per farm and a dif-
ference of only .4 in the average number of cows.
Some conception of the nature of the 131 farms studied which
sold over $50 worth of butterfat during the twelve months ending
June 1, 1939, can be obtained from the fact thai 8fi farms or 65.7 per-
cent, were classified as general farms according to the procedure fol-
lowed in the 1930 census. Seventeen farms, or 13 percent of the number
studied, were classified as self-sufficing, while only twelve, or 9.2 per-
cent, were classified as dairy farms. Other types included seven part-
time, four animal specialty (beef), four poultry, and one crop specialty
farm. Thus in contrast to farms producing fluid milk, the farms sell-
ing butterfat are seldom specialized dairy farms. However, for the
purposes of this study, it was thought desirable to separate the gen-
eral farms into two groups: (1) those on which the dairy income was
between 30 and 40 percent of the total, (2) those on which the dairy
income was less than 30 percent of the total. The first group of general
farms thus approached the specialized dairy type and was included with
them, giving 34 so-called dairy farms selling butterfat, instead of 12.
The second group comprises the general farms in the following tables.
The part-time and self-sufficing farms were sufficiently alike to be group-
ed together. The number of the other three types was too small to
warrant summarizing. Hence the data on land use and livestock kept
are presented for only the three groups of farms—dairy, general, and
self-sufficing and part time—with the dairy and general having been
re-defined for this study.
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Table 3 shows that the proportion of the land used for crops varied
from 20.8 percent for the general farms, to 26 percent for the dairy
farms, the actual acreage being 35.7 and 29.5 acres respectively. The
area devoted to woods, pastured and not pastured, was almost equal to
the land in crops so that only about, three-fourths of the farm area was
in crops and permanent pasture. In general, the dairy farms selling
butterfat had a considerably smaller acreage than was shown earlier
for the farms selling fluid milk.
Table -Utilisation of Land on Farms Selling Butterfat in West Virginia,
1938-89
Item
Dairy farms
Acres
per farm
Per-
cent-
total
General farms
I Per-
Acres cent-
per farm age of
I
total
Self-sufficing- and
part-time farms
Acres
per farm
Percentage
of
total
Number of farms 34 — 64 — 24 —
Acres used for crops 29.5 20.0 35.7 20.8 26.7 25.8
Permanent pasture 52.2 4tS.O 94.6 55.2 46.9 45.3
Woods pastured 17.3 15.3 19.5 11.4 10.5 10.2
Woods not pastured 9.5 8.4 13.6 7.9 13.1 12.6
Other land 4.9 4.3 8.1 4.7 6.4 6.1
Total 113.4 100.0 171.5 100.0 103.6 100.0
From, the standpoint of acreage alone, mixed hay was the most im-
portant crop grown. Hay crops of all kinds occupied approximately
GO percent of all the land used for crops. Corn was the most important
grain crop on these farms, occupying an acreage approximately equal
to that of wheat and oats for grain combined. Thus the general pattern
of utilizing cropland on farms selling butterfat is similar to that on
farms selling fluid milk.
Dairy cattle constituted the most important class of livestock on
the three types of farms selling butterfat, being relatively least im-
portant on the general farms, where they accounted for 31.5 percent
of the animal units (Table 4). Note the small numbers of dairy animals
Table 4- Average Number of Animal Units with Percentage Distribution on
Farms Selling Butterfat in West Virginia, 1938-39*
Items
Dairy farms
Animal
units
per farm
Per-
centage
in each
group
General farms
Self-sufficing and
part-time farms
Animal
units
per farm
Per-
centage
in each
group
Animal
units
per farm
Per-
centage
in each
group
Number of farms
Dairy cows and heifers
Beef cows and heifers
Steers
Other cattle
Working animals
Poultry
Hogs
Sheep
Total
34 .
—
64 — 24 —
7.1 49.8 5.7 31.5 5.1 45.5
0.6 4.5 1.4 7.4 0.7 6.0
0.4 2.7 1.5 8.4 0.2 2.0
1.1 7.9 1.4 7.7 0.9 8.0
2.1 14.9 2.4 13.3 1.6 14.S
1.3 9.0 1.7 9.2 1.1 9.8
0.8 5.4 0.9 4.9 0.7 6.8
0.8 5.S °.2 17.6 0.8 7.1
14.2 100.0 18.2 100.0 11.1 100.0
* One animal unit is equal to: one cow, horse, bull, or steer, 2 years old and
over, 2 colts or young cattle 1 year old, 4 calves, 7 sheep, 14 lambs, 5 hogs, 10
pigs, 100 hens.
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kept on these farms as compared with the farms selling fluid milk. As
would be expected, beef cows, heifers, and steers are relatively more
important in the general farms. The proportion of the total animal units
in working animals, poultry, and hogs was remarkably constant among
the three types of farms.
Further indication of the lack of specialization in the dairy enter-
prise on farms selling butterfat in contrast to that found on fluid milk
farms is shown by the proportion of total cash receipts from different
sources. Butterfat sales were the most important single source of cash
receipts on all three groups of farms selling butterfat, although they
constituted only 19.2 percent of the total on general farms, compared
with 35.3 percent on the self-sufficing and part-time farms, and 33.3
percent on the dairy farms. Eggs were the next most important source
of cash income, and all livestock products accounted for 53.6 percent
of the total on dairy farms, 42.2 percent on general, and 49.2 percent
on the self-sufficing and part-time farms. The sale of livestock made
up most of the remaining receipts, although no one class of livestock
accounted for a large portion of these receipts. Dairy cattle and calves
were the most important source on dairy farms, while beef cattle were
the most important on the general farms. Crop sales were an unimport-
ant source of receipts on all types of farms.
The investment in land accounted for 40 percent of the total in-
vestment on dairy farms and for 47 percent on general farms. Live-
stock constituted approximate]y 14 percent and buildings, excluding
the dwellings, 13 percent of total investment for each of the three groups
of farms. Machinery represented approximately six percent of the
total. General farms with their larger acreages and numbers of live-
stock had the greatest total investment, $6650, compared with $4073
for self-sufficing and part-time farms and with $5386 for dairy farms.
The latter figure is only 43 percent of the investment reported previously
for farms selling fluid milk.
Most of the butterfat sold in West Virginia is produced by small
herds. On the 124 farms for which satisfactory data were obtained
concerning the dairy enterprise, only ten herds contained more than
eight cows, while sixtj^-six consisted of five cows or less. The average
size of the herds was approximately five and one-half cows. The pro-
duction of many of the herds is low. Twenty herds averaged less than
150 pounds of butterfat per cow, while 23 averaged more than 250
pounds. The average for all herds was 200 pounds of butterfat per
cow. This is not far below the production on the farms selling fluid
milk.
To present the amount of feed
;
labor and investment utilized in
producing butterfat in "West Virginia, the herds were divided into three
groups based on the average amount of butterfat produced per cow.
The low-producing group contained 38 herds producing less than 170
pounds of butterfat per cow. The medium-producing group contained
49 herds producing between 170 and 230 pounds of butterfat per cow.
The high-producing group contained 37 herds producing 230 pounds
and more of butterfat per cow.
15
The amounts of roughage and concentrates fed per cow and per
pound of butterfat are shown in Table 5. Unfortunately, corn stover
was the most important source of roughage from the standpoint of
pounds fed, although it is probable that a considerable portion of the
amount fed was not actually consumed. In this connection it is in-
teresting to note that in the farms selling fluid milk the largest amount
of stover fed in any area was 530 pounds per cow, the least was 39
pounds.
The total pounds of roughage fed per cow increased from 5,528
pounds for the low-producing cows to 6,655 for the high-producing cows,
averaging 5,796 for all three groups. This large amount of roughage per
cow should be considered in relation to the quality fed and the days
on pasture. The concentrates fed per cow likewise increased with in-
creased production, going from 548 pounds per cow for the low-
producing cows to 949 pounds for the high-producing ones. These data
on feed consunrption show that butterfat was produced on a consider-
ably wider ratio of concentrates to roughage than was fluid milk.
Table 5— Average Amount of Feed Consumed Per Gov) on Farms Selling
Butterfat in West Virginia oy levels of Butterfat Production, 1938-39
Item
Type of herd
Low Medium High All
Producing Producing Producing1
i
Herds
38 49 37 124
236 285 169 690
147 200 274 200
2433 2447 2440 2440
1523 1726 2042 1735
1084 1043 1141 1082
488 281 1032 539*
171 169 169 170
5528 5497 6655 5796
264 314 373 312
101 94 83 94
104 73 230 123
7!) 138 263 149
548 619 949 678
3095 3057 4000 3305
Number of farms
Number of cows
Butterfat per cow
Pounds roughage
Corn stover
Mixed hay
Legume hay
Other roughage
Days on pasture
Total pounds roughage
Pounds concentrates
Corn
Other grains
Protein feed (20% and less)
Protein feed (over 20%)
Total pounds concentrates
Total digestible nutrients **
* This consisted of 47 percent oat hay, 20 percent straw, 18 percent wheat
hay, and 15 percent silage when converted 10 a dry-roughage basis.
** Pasture is not included.
Only 28 of the 124 farmers interviewed indicated that they at-
tempted to feed grain according to production. In fact, only four stated
they weighed the milk produced. On the other hand 58 of the 124 fol-
lowed the usually recommended practice of feeding grain to dry cows.
The average amount of labor used per cow in producing butter-
fat was 229 hours. Of this amount 88 hours were spent in milking,
74 in caring for the cows and barn and 67 in the care of milk and
equipment (Table 6). The amount of labor used was quite uniform
throughout the year, averaging 100 hours per cow while on pasture
and 129 hours during the winter. The extra time required for the care
of the cows and barns in the winter was partially offset by the reduction
in the time required for milking, since most of the cows freshened in
the spring.
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Table 6— Roars of Labor Utilised Per Cow on Farms Selling Butterfat in West
Virginia, by Levels of Butterfat Production, 1938-39
Type of herd
Item Low-
Producing
Medium
Producing
High
Producing
All
Herds
Milking
Care of cows and barns
Care of equipment
Total
57
213
75
66
224
92
S2
S4
25*
88
74
67
229
The amount of labor used per cow as shown by this study was con-
siderably greater than that found in the studies of herds selling fluid
milk. This is not what one would ordinarily expect, since extra care is
usually expended in the care of cows, barns, and equipment in herds
selling fluid milk. A study, in Iowa, of herds selling butterfat showed
that only 131 hours of labor were used per cow on the average. 13 How-
ever, in both the herds selling fluid milk and in the Iowa study, the average
herd was almost three times larger than the herds selling butterfat in
"West Virginia. That this fact is of considerable importance in ex-
plaining the large amount of labor used per cow in West Virginia
herds selling butterfat is substantiated by the following tabulation
:
Size of herd
selling butterfat
Less than 4.5
4.5 — 6.49
6.5 and over
Hours labor per
cow per year
301
236
186
Larger herds are more efficient in the use of labor, since the time
required to perform certain tasks does not increase in direct proportion
to the number of cows kept, In this connection it should be noted that
the average size of the herds in the high-producing group was 4.5 cows
Compared with G.2 cows for the herds in the low group. This fact
undoubtedly accounts in part for the larger amount of labor used per
cow in the high group in the care of cows, milk and equipment.
The average investment per cow was $43 with those in the low-
producing herds averaging $40 and those in the high-producing herds
averaging $49. In view of the wide difference in amount of butterfat
produced by these two groups there is little doubt that the poor pro-
ducers were overvalued in relation to the high producers. The invest-
ment per cow for bulls was $6 in the low-producing herds compared with
$10 in 1he high-producing herds. For all herds the average invest-
ment per cow was $49 for dairy buildings and $6 for equipment. The
total investment, excluding bulls, averaged $98 for all herds. In com-
parison, a simple average for the four areas producing fluid milk showed
an investment per cow of $168.
Comparative Returns from the Production of Fluid Milk and Butter-
fat : Several points must be considered in comparing the returns from
the dairy enterprise reported in the studies of fluid milk production with
the study of butterfat production. The fact that they were made in
15 Buck, R. K., Hopkins, J. A., and Malone, C. C. An Economic Study of the
Dairy Enterprise in Northeastern Iowa, Iowa Exp. Sta. Bui. 278, 1940, p. 867.
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different years is not a serious obstacle to comparison, since there were
no important price fluctuations either in product or in costs during the
years 1934-35, 1935-36. and 1938-39. The procedures in calculating
costs and returns, while not identical, were sufficiently similar to yield
comparable results, provided the problem of different values having
been placed on labor is avoided by making the comparison in terms of
returns to labor. 36
The returns for labor per cow for farms selling fluid milk and
butterfat have been summarized in Tables 7 and 8 respectively. It
will be noted that in all but one area, the returns per eow were much
higher for fluid milk producers than for butterfat producers. A simple
average for the four market areas showed $29.64 as the returns per
cow for labor, compared with $11.14 for butterfat producers. How-
ever, 24 of the 124 farms selling butterfat received a higher return
per cow for labor than the average of the herds selling fluid milk. Since
the hours of labor utilized per cow were much higher for the butter-
fat producers, in this particular study as explained previously, the
comparison is even less favorable when made on the basis of the returns
per hour of labor, being 19 cents17 for the fluid milk producer, compared
with five cents for the producer of butterfat. The costs were much
lower for the butterfat producers, but this fact could not compensate
for the small returns. The fact that the returns for labor from butter-
fat production are frequently low should not be interpreted to mean
that the farmers should eliminate the dairy enterprise. Some return was
16 The procedure in calculating- the costs and returns per cow for farmers
selling' butterfat was as follows: Feed raised on the farm was valued as near-
ly as possible at the price it could be sold for at the farm, except grains,
which were charged at a fixed price for all farms. This price was the average
for the year covered by the study as given by the West Virginia Agricultural
Marketing Service. Purchased feeds were charged at the cost at the farm.
Pasture was charged at the prevailing local rates for rented pasture.
Depreciation of cows was obtained by subtracting the ending inventory,
sales and losses from the beginning inventory, purchases and value of heifers
freshening. In cases where the ending inventory was larger, the increase was
credited as appreciation. "Depreciation and repairs of buildings" used for
the dairy enterprise was charged at four percent of their value in the begin-
ning inventory. "Depreciation and repairs on equipment" was figoired at 10 per-
cent of beginning inventory. Interest at the rate of five percent was charged
on the average investment in cows, buildings, and equipment. "Other costs"
include taxes which were charged at five-tenths percent of the average invest-
ment, bedding, veterinary expenses, and supplies. Bull costs included feed,
labor and shelter charged at the rates given by the farmers, plus a 5 percent
interest charge and a 5 percent depreciation charge on the beginning inven-
tory value of the animal. On herds where services were hired, rates were
charged at prices given by the farmers.
Skim milk was credited at the rate of 35 cents per 100 pounds. This was
based on the average price in West Virginia for the year of the study of 69
cents a bushel for corn and $60 a. ton for tankage, assuming that 100 pounds of
skim milk was equal in value to 7.3 pounds of tankage and 10.9 pounds of
corn. (See Morrison, F. B., Feeds and Feeding, 20th Edition, 1937, p. 873). On
the average three tons of manure were recovered from each cow, which was
credited at $1.50 per ton, giving a uniform credit of $4.50 per cow. This is
not, of course, a realistic procedure, but it was the only recourse in view of
the data. Calves were valued at prices given by farmers for calves two or
three days old. Whole milk fed was credited at $1.50 per hundredweight, while
that used in the house was credited at $2. Butter used in the home was
valued at the prices given by the farmers. To compare the procedure used
for farms selling fluid milk see pages 8 and 9 of West Virginia Agricultural
Experiment Station Bulletin 268, and pages 7 and 8 of Bulletin 281.
17 Based on a simple average of the average hours of labor per cow (157
hours) for the four areas.
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Table 7— Costs and Returns Per Cow on Fawns Selling Fluid Milk in
West Virginia by Market Areas"
Item Morgantown Fairmont Huntington Charleston
Number of farms 24 27 16 20
Year studied 1934-35 1934-35 1935-36 1935-36
Costs pei' cow
Feed and pasture $ 74.80 $ 67.94 $ 60.53 $ 75.54
Depreciation ** 9.7;: 6.97 1.51 1.62
Bull costs 2.57 2.00 3.74 2.95
Supplies and
equipment 1.24 .97 5.27 4.40
Interest ** 9.65 6.29 2.13 2.49
Building- charge **
— —
12.49 13.49
Other costs 2.40 2.16 4.42 5.15
Total (except labor) 100.39 86.33 90.09 105.64
Returns per cow
Milk 118.63 80.48 102.31 143.23
Manure 11.72 10.10 11.91 13.70
Calves .98 1.12 1.53 1.70
Other returns .59 .58 .80 1.63
Total 131.92 92.28 116.55 160.26
Returns for labor 31.53 5.95 26.46 54.62
* Adapted from Tables 7, 8, 9. and 10 in West "Virginia Agricultural Experi-
ment Station Bulletin 268, and Tables 7, 8, 9, and 10 in Bulletin 281.
** Procedure in calculating costs was identical in both bulletins so that final
results are entirely comparable, although the presentations were different. In
Huntington and Charleston markets depreciation and interest is for cows only,
the building costs being shown separately.
obtained from the feed and labor utilized which otherwise might not
have been used at all or perhaps utilized in some other enterprise
which would have returned even less for the feed and labor. The farm
operator should decide whether or not to keep a certain enterprise
Table S— Costs end Returns Ter Cow on Farms Selling Butterfat in
West Virginia, by Levels of Butterfat Production, 1938-39
Type of herd
Item Dow Medium High All
Producing Producing Producing Herds
Number of farms 38 49 37 124
Number of cows 236 286 168 690
Butterfat per cow 147 200 274 200
Cost per cow
Feed (roughage) $ 31.14 $ 33.09 $ 44.12 $ 35.12
Feed (concentrates) 7.70 8.80 13.65 9.61
Interest on investment 4.95 4.51 5.68 4.95
Depreciation and repairs
on buildings 2.20 1.65 2.35 2.01
Depreciation and reoairs
on equ ipment .70 .67 .82 .59
Depreciation on cows 1.35 1.16 .69 1.11
Bull costs 2.02 1.59 2.25 1.89
Other costs 1.08 1.02 1.31 1.11
Total costs
(except labor) 51.14 52.49 70.87 56.39
Returns per cow
Butterfat sold 17.87 25.91 37.35 25.96
Home used 9.83 13.39 18.85 13.51
Skim milk 6.93 9.73 13.13 9.60
Manure 4.50 4.50 4.50 4.50
Calves 2.34 2.59 2.92 2.58
Whole milk fed 10.81 11.02 12.80 11.38
Total credits 52.28 67.14 S9.55 67.53
Returns for labor + 1.14 + 14.65 + 18.68 + 11.14
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on his farm on the basis of the profitability of alternative uses for the
feed and labor rather than on the basis of the returns from the one
enterprise alone.
A comparison of returns from the entire farms for these two groups
of producers cannot be made, since the studies of fluid milk production
did not obtain data on the receipts and expenses of the farm business,
as was done in the study of butterfat production. However, unpublished
data of the West Virginia Agricultural Experiment Station show that
dairy farms which obtained the highest proportion of the dairy receipts
from fluid milk had the highest farm income (Table 9).
Table 9— Proportion of Dairy Receipts from Fluid Milk and From Cream
and Butter on Dairy Farms in Different Income Groups in
West Virginia, 1935-39*
Farm Income Number ofRecord years
Percentage of dairy receipts from:
Fluid milk Cream and Butter
Less than $101
101-700
701-1300
More than 1300
105
223
100
9S
60
74
84
89
40
26
16
11
* Data summarized by E. C. Weitzell, formerly assistant agricultural econo-
mist, West Virginia Agricultural Experiment Station.
Another approach to the comparative profitableness of the two types
of production is to compare the returns for 100 pounds of milk when
sold at the average prices in West Virginia18 for the two products. The
results of the comparison is shown in Table 10.
Table 10— Comparison of Returns for 100 Founds of Milk Sold to Plants and
Dealers at Wholesale in West Virginia Compared with the Returns Sad the
Cream in the 100 Pounds of Milk Been Sold as Butterfat, by Years, 1931-40''''
Returns Returns for 1 Gross difference
Year for butterfat in in favor of
100 lbs. milk 100 lbs. milk** selling milk
1931 $2.20 $1.05 $1.15
1932 1.80 .SO 1.00
1933 1.65 .80 .85
1934 1.80 .92 .88
1935 1.80 1.05 .75
1936 2.00 1.26 .74
1937 2.20 1.30 .90
1938 2.10 1.01 1.09
1939 2.05 .97 1.08
1940 2.15 1.05 1.10
*Price for milk and butterfat from Farm Production, Disposition and In-
come from Milk 1924-40, 35-39, and 40-41, U. S. D. A. Agricultural Marketing
Service, May, 1941.
** Calculated by multiplying the average annual price for butterfat by
4.2, the average test for milk in West Virginia during these years.
is in 1940, the average price in West Virginia for butterfat was 25 cents per
pound, as compared with 27 cents in Ohio, 29 cents in Pennsylvania, 29 cents
in Iowa, and 23 cents for the United States. Since West. Virginia farmers do
not produce even enough butter to supply the needs of their own state, fac-
tors other than the proximity to market must be responsible for this situa-
tion. One such factor may be the quality of the product sold. That farm hand-
ling of cream is not what it should be to produce the highest quality butter
is indicated by the fact that even during the summer 103 out of the 124 farmers
interviewed in the study of butterfat production marketed their cream only once
a week. Even though most, of the farmers follow such practices as cooling
freshly-separated cream before mixing it with the old, such infrequent market-
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In many states the price for milk sold to plants and dealers would
not be valid for our purposes, since it would include milk going to
condenseries and cheese plants, but as was explained previously, that is
not the case in West Virginia. However, two important adjustments
must be made in the data for the gross differences in favor of selling
whole milk before we can arrive at an approximate net figure. First,
if butter-fat is sold, there remains the value of approximately 85 pounds
of skim milk from the 100 pounds of whole milk. If the value for skim
milk that was calculated for the study of butterfat production is used, the
85 pounds would be worth 30 cents. Since this value depends on the
price of corn and tankage it would not be the same for each year, but
it is satisfactory for this approximation.
Secondly, extra costs are involved in producing market milk. A
recent study specifically designed to measure the extra costs of producing
milk for a fluid versus an evaporated market showed that meeting the
extra sanitary regulations for fluid milk production cost 24 cents per
100 pounds of milk.19 It will be shown in another section that the
cost of producing milk for a condensery is slightly less than the cost
of producing butterfat, so that the figure given above appears satis-
factory for our purpose, although it may vary from one year to another
as does the value of skim milk. There is also the cost of transporting
the milk to the plants and dealers. Assuming this to average 25 cents
per hundredweight,, we have a total deduction of 79 cents which should
be subtracted from the gross figure before returns can be compared. 20
But even this deduction leaves a margin in favor of the producer of
fluid milk in all but two years, and in five of the ten years the margin
was a substantial one. Thus, all the evidence points to the same general
conclusion; namely, that butterfat production is not as profitable as
fluid milk production. In line with these data it is interesting to note
that the amount of milk being utilized in the production of butter and
butterfat in "West Virginia has trended downward since 1928. On the
other hand, the volume utilized as fluid milk has increased somewhat.
Although the production of fluid milk appears profitable, its ex-
pansion is limited by the size of the urban population, which increased
only from approximately 492,000 in 1930 to 534,000 in 1940. 21 Accord-
ing to a survey of milk consumption in cities in the United States, the
weekly per capita consumption of whole and evaporated1 milk in Charles-
ton, West Virginia, was 2.26 quarts, in Clarksburg, 2.44 quarts and in
Wheeling 2.33 quarts while the average for the 59 cities surveyed was
ing is certain to lead to deterioration in quality. On the other hand, it is prob-
able that West Virginia farmers take as good care of their cream as do
farmers in many other states. The other factor which may be quite inportant
is the lack of effective competition among the sour cream buying companies
—
there are no cooperatives. There is of course no way of knowing to what ex-
tent lack of quality or of effective competition may be responsible for the low
prices West Virginia farmers receive for their sour cream. It should be noted,
however, that the price in West Virginia of 25 cents compares favorably with
25 cents in Virginia, 24 cents in Kentucky, and 26 cents in Maryland. Data from
Farm Production, Disposition, and Income from Milk, op. cit., 1924-40, p. 94.
19 The Extra Cost of Producing Mills for Fluid vs. Evaporated Markets,
National Dairy Products Corporation, 1940, p. 13.
20 Actuallv there is another extra cost of indeterminate amount in produc-
ing fluid milk—the necessity for maintaining- an adequate supply for local sales
requirements throughout the year.
21 1940 Population Census. Cities of less than 2500 are not classified as urban.
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2.44 quarts. 22 The proportion of evaporated milk in the totals was 26.
19, and 18 percent respectively, in the three West Virginia cities com-
pared with 16 percent for all cities. Doubtless the consumption of
whole milk is considerably lower in many comparatively small mining
and industrial centers which are somewhat remote and isolated from
agricultural sections. However, in view of the fact that the consumers
are accustomed to the use of evaporated milk and that the delivered
price of whole milk is likely to remain relatively high, expanding the
use of fluid milk in these areas in likely to be a slow process. But even
if there were a considerable increase in city consumption, either through
an increase in size or through a change in the rate of consumption,
it would probably be supplied by a comparatively few farmers with
relatively large herds. The usual investment for fluid milk production
is too large for many West Virginia farmers to consider shifting to it
even if there were a market.
On the other hand, no large investment is required to produce
butterfat, and a good dairyman finds its production profitable, but there
is little indication that the average farmer considers it sufficiently
profitable to expand its production. Incomes on most West Virginia
farms cannot be greatly increased unless the volume of business is en-
larged. In general this means increasing the production of hay and
pasture on present acreage, which would reqiure significant expendi-
tures for lime and fertilizer. There is little evidence that the usual
returns from butterfat production will encourage farmers to make these
expenditures.
Thus, although dairying appears to be a logical enterprise for
many West Virginia farmers to adopt and expand in order to increase
their incomes, in reality the typical farmer in the state is not likely
to become a dairyman if only the fluid milk or butterfat markets are
available. Recently a condensery market has been established in West
Virginia which may point the way toward a solution of this problem
of finding a more profitable market than butterfat for the average West
Virginia farmer.
TJie Alternative of Selling to a Condensery : The United Dairy Com-
pany has been purchasing some milk in West Virginia for condensery
purposes by sending trucks into the state from the plant at Waterford,
.Ohio,' for two years prior to the opening of their collecting station at
Lamberton, West Virginia, in May 1940. The Carnation Milk Company
opened its condensery at Clarksburg. West Virginia in August, 1940.
The approximate sections of the state from which these companies now
obtain milk are shown in Figure 3. If the actual truck routes in the areas
were drawn in on the map. it would be evident that not all farmers
have an opportunhr to sell milk to a condensery, either because the
roads are not satisfactory, or because volume produced in the neighbor
hood is not sufficient to warrant the establishment of a route.
In checking the list of farmers selling butterfat who were
interviewed originally for the study of butterfat production with
22 A survey of Milk; Consumption in .">!> Cities in the United States, Con-
sumers Council Division, Agricultural Adjustment Administration, T T . S. D. A.
Publication No. 2, 1936, v. 24-25.
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the list of one-year patrons of the Carnation Milk Company, fourteen
identical names were found. These fourteen farmers were revisited
in the fall of 1941 to obtain data concerning the effect on certain cost
items of changing from selling sour cream to selling to a condensery,
along with information which wonId give some indication of the probable
effects, if any, that selling to a condensery would have on the dairy
enterprise and general organization of the farms concerned.
A monthly comparison was made of the returns from 100 pounds
of four percent milk sold to a condensery and as butterfat for the year
from September 1, 1940 to August 31, 1941. The condensery prices were
the ones paid at the Clarksburg plant. The butterfat prices were the
average prices received by West Virginia farmers. 23 The hauling charge
was the average price paid by the fourteen farmers interviewed (23
cents per cwt.) which was probably a little above the average, since
they were all some distance from the plant. According to the plant
manager, the hauling charge varied from 15 to 28 cents per hundred-
weight. Skim milk was credited at the rate of 37 rents per hundred-
weight 2
'4 but it was estimated that only 85 pounds of skim milk would
/
/ o Collecting StationsGoNDENSERIES
H United Dairy Companv Area
Carnation Milk Company Area
Fig. 3—Approximate Sections of West Virginia from Which
Condenseries Obtain Milk *
* Courtesy of West Virginia offices of Carnation Milk Cornpanv and United Dairy
Company in fall of 1941.
23 Local butterfat prices were not available but they would be approxi-
mately the same as the average price for the state. Letter from J. F. Weber,
Dairy Specialist, State Department of Agriculture to the author, July 10, 1941.
24 Based on the average price in West Virginia for the period in question
of 81c a bushel for corn and $60 a ton for tankage and assuming that 100 lbs.
of skim milk was equal in value to 7.3 pounds of tankage plus 10.9 pounds of
corn. Morrison, F. B., op. cit, p. S7S.
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be available from each 100 pounds of whole milk, hence, the credit of
32 cents.
This comparison showed that the returns from butterfat plus skim
milk from 100 pounds of 4 percent milk were more than the net returns
(hauling deducted) from the same amount of milk sold to a condensery
for only the three months of December, January, and February. A
simple average for the twelve months shows that the returns from
selling to a condensery • exceeded the returns from butterfat and skim
milk by five cents per one hundred pounds of four percent milk. How-
ever, this margin of advantage derived from selling to a condensery
might well be larger in practice for two reasons. First, this com-
parison assumes that a farmer would be able to market four pounds
of butterfat after separating one hundred pounds of four percent milk.
Actually, because of inefficient separating facilities found on many West
Virginia farms selling butterfat, the losses in separation and subsequent
handling would prevent a farmer from receiving the value of four
pounds of butterfat. Secondly, the credit of 32 cents for skim milk from
each one hundred pounds of 4 percent milk will not be realized unless
it is fed efficiently. This value for skim milk was1 based on the assump-
tion that only enough was fed to balance the ration and as Morrison
points out, "any additional amounts of skim milk or buttermilk that
may be used beyond the amounts needed to balance the rations for
pigs will, of course, be worth much less than the portion that is actually
needed as a protein supplement.'' 2
'5 At any rate, farmers interviewed
believed there was a definite advantage in selling to a condensery, for
all but one of the fourteen thought that he was making from one-fourth
to one-half more money by selling to a condensery. The one individual
was selling to the condensery because of the saving in labor.
The annual time required for the care of milk and equipment was
reduced on the average from 57 hours per cow 'to 25 hours by selling
to a condensery since separating and washing the separator are elim-
inated. Removing the separator reduced the average investment in dairy
equipment from $6.69 per cow to $1.93. On the other hand, since
strainers requiring a new cotton disc must be used for each milking,
the cost of supplies increased for 17 to 95 cents per cow per year.
The farmers incurred only .small costs in preparation for selling
milk to a condensery. All had to buy one or more milk cans and in
most cases a strainer, but these purchases average only $11.70 per herd
or $1.72 per cow. Only one farmer had spent any money in improving
his barn and he had doubled the size of his herd.
Since the farmers had been selling to a condensery for only one
year, they would not have had the time to effect all the changes that
they might wish to make. For this reason they were asked if they
planned to make changes in the dairy and other enterprises as a result
of selling milk to a condensery instead of butterfat.
Admittedly, it is not possible to isolate completely those changes or
planned changes which are due to a shift in one factor affecting the
business if at the same time other influences are at work which may have
25 Morrison, F. B., op. cii;., p. 872.
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affected the business. In this particular case a general increase in farm
prices was occurring at the same time that the farmers were shifting from
selling butterfat to selling to a condensery. However, it is believed that the
planned changes were in this ease largely the result of a shift in the
method of marketing, because it is a type of influence in which the
farmers were able to and did measure at a given time the comparative
profitableness of both systems. This lends credence to the definite
statements of the farmers that their planned changes in the dairy and
other enterprises were due to the greater profits obtained from selling
to a condensery. Furthermore, the fact that the planned changes were
centered in the dairy enterprise although the price increase extended
to products other than dairy gives additional support to the belief
that the changes were largely the result of greater relative profits
from the dairy enterprise because of an improved market outlet.
The most important and far-reaching change planned by these
farmers is a definite increase in the number of cows kept. While there
has already been some increase, the plans of these farmers call for an
average increase in the size of their herds of approximately three cows
within the next two or three years. There were only four who had
neither increased nor planned to increase the size of their herds. On
about half the farms the addition of extra cows will not call for any
important changes in the other enterprises. On the remaining farms,
however, the expansion of the dairy enterprise calls for either the cur-
tailment or elimination of certain enterprises, particularly sheep, although
in one case the hog enterprise and in another the beef enterprise were
affected. Approximately half the farmers planned to improve the
quality of their roughage by growing more legumes. This is important
for it indicates that some of the extra cash will be spent on lime
and fertilizer to produce more and better roughage. Perhaps in some
cases the vicious circle of low incomes resulting in decreased produc-
tion and still lower incomes through inability to maintain soil re-
sources will be broken.
Other changes besides that of herd increase are planned for the
dairy enterprise. There is evidence of a greater interest in breeding
higher producing cows as is shown by the fact that five are planning
to use Jersey instead of Hereford bulls. In order to receive an income
throughout a greater part of the year, eight of the farmers are planning
to have some of their cows freshen in the fall.
Thus it appears that many farmers with small acreages and little
capital now have a market which is sufficiently profitable to induce
them to keep more cows and to initiate certain improvements in the
management of their herds. The future of dairying and of agriculture
in general will depend in no small degree on the extent to which
such improved markets can be made available to other farmers in the
state.
However, an improved market, essential as it is. is no substitute
for efficient production. As would be supposed, many improvements
must be effected in this respect in West Virginia if dairying is to re-
turn a satisfactory income to the farmers of the state. It seems im-
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portant therefore to determine the important factors, aside from the
market, influencing the profits of the dairy enterprise and of the
entire farm business. Emphasis in the analysis will be on data from
farms selling butterfat, since they more nearly represent the typical
West Virginia farm, although most conclusions are equally applicable
to farms selling fluid milk.
Other Factors Influencing the Success of
the Dairy Enterprise in West Virginia
Production per Cow • The importance of this factor is shown
clearly in Table 11. In the study of butterfat production, the 29 herds
in which the average production was less than 160 pounds of fat per
cow returned only $12.41 over the cost of the feeds fed for each cow
kept, while the 27 herds which averaged over 240 pounds per cow re-
turned $35.79 over feed costs per cow. It should be noted that the feed-
ing of 1157 pounds more of the total digestible nutrients accompanied
this increase in production from the low to the high group.
Table 11— Relation of Butterfat Production Per Cow and Other Factors to Returns
Over Feed Costs on Farms Selling Butterfat in West Virginia, 1938-39
Butterfat
production
Number
of
herds
Months
on
pasture
T. D. N.
except
pasture
Nutritive
ratio of
winter
ration 1:
Percent
fresh-
ened
Mar.-
Aug.
Returns
Range | Average
per cow*
0-15S.9 143
160-199.9 179
200-239.9 219
240-over 291
29
33
35
27
5.6
5.6
5.8
5.6
2974
3210
3198**
4131
10.0
9.7
10.1
9.4
81.3
80.0
83.1
76.9
12.41
19.20
28. S6
35.79
* Returns include all credits to the dairy enterprise. The price received
for the product was approximately the same in each group.
** Would be 3298 if adjusted for difference in time on pasture at the aver-
age rate fed during the winter.
The influence of the level of production on the cost per unit pro-
duced is shown in the fact that in 1938-39 the cost of producing a pound
of butterfat in West Virginia for 38 herds averaging only 147 pounds
per cow was 25 cents, compared with 18 cents for the 49 herds which
averaged 200 pounds per cow.- 6 These figures cover all costs except
labor which amounted to 1.45 hours per pound of butterfat in the
low producing group compared with 1.12 hours in the group averaging
200 pounds of butterfat per cow.
It is imperative that production per cow in West Virginia be in-
creased if real improvement in net returns is to be effected. In 1940
the average production for the state was only 145 pounds per cow,
compared with 183 for the United States and 210 for Pennsylvania.27
Only seven southern states had a lower average production per cow.
This low production is partially the result of poor feed. With low
quality roughage a cow either fails to produce as much as she profit-
ably could, unless she is a low producer, or the roughage must be
supplemented by concentrates which the West Virginia farmer fre-
26 The value of the skim milk, calves, and manure was allowed as credits
in figuring these costs.
27 Farm Production, Disposition, and Income from MilU, 1940-41, op. cit., p. 6.
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quently has to buy. Dairying in West Virginia would progress much
faster if the hay and pasture fed Avere improved in quality. On the
other hand, it is essential to keep cows AA'ith an inherent ability to con-
vert feed into milk efficiently. An indication of the quality of cows
found on many farms can be obtained from a consideration of the breed-
ing program followed on the farms included in the study of butterfat
production.
In these herds the Jersey ranked far ahead of other dairy breeds
from the standpoint of numbers on the farms studied. Some Jersey
cows were found on 103 farms, although only 33 of these kept Jerseys
exclusively. There were three Guernsey herds and one Hoistein herd.
The most common practice AAras to keep Jerseys along Avith some other
dairy or beef breed, or both. Such a mixture of breeds is not likely
to lead to the establishment of herds of the high productive ability essen-
tial to profitable dairying.
Perhaps a better insight into the present breeding program can
be gained from a tabulation of the bulls being used (Table 12). The
data in this table reveal that 95 of the 141 bulls being used were of
beef breeding, while only 46 or 32.6 percent belonged to the dairy
breeds. That a number of the farmers suiweyed realized that such
crossing of beef and dairy breeds Avould not produce high-producing coaats
is evidenced by the fact that they Avere purchasing rather than raising
their replacement stock. Although the relatiATe merits of purchasing
versus raising replacements cannot be settled here, the situation in
West Virginia is such that high quality dairy stock for sale is relative-
ly scarce; consequently, it is doubtful if the farmers Avho buy replace-
ment stock always obtain A\Tell-bred dairy animals, although they may
obtain animals superior to those that could be raised under their present
breeding program.
Table 12— Type and Ownership of Bulls Used in Herds on Farms Selling
Butterfat in West Virginia, 1938-39
Purebred X. t ourebre a
Breed Bull 1 Services Bull Services
owned hired Total owned hired Total
Hereford 12 35 47 6 9 15
Jersey 7 15 22 4 6 10
Guernsey 6 5 11 — 3 3
Angus 3 6 9 1 3 4
Shorthorn 2 5 7 1 2 3
Mixed — — — 4 6 10
Total 30 66 96 Ifi 29 45
The natural question regarding such a breeding program is, "Why
do the farmers follow it?" While several factors may be involved, the
principal reason is that they Avant a better calf for veal purposes.
Eighty-seven of the 124 farmers intervieAved stated that they vealed
their surplus calves after they had nursed for from six to eight weeks.
It is true that Jersey carves are at a disadvantage in veal production,
but this is primarily due to the fact that they are small at birth and
must therefore receiAre more milk before they reach the desired market
Aveight of 150 to 175 pounds, rather than to the fact that they are
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not of beef breeding.-8 Veal calves with, some beef breeding may sell
for a cent or two per pound, but this amounts to very little when the
calves are sold at such light weights. 29 While Jersey calves do have
the disadvantage of small size at birth, Holstein calves are larger at birth
than those of any of the beef breeds.
There is no doubt that these farmers are obtaining the advantage
of both a little better selling price per pound and a little heavier birth
weight by producing cross-bred calves. But it is doubtful if the gain
of a few extra dollars on a veal calf compensates the farmer for fore-
going a program which would establish and maintain a herd of high-
producing dairy cows.
From this evidence on the nature of the existing breeding program,
it seems clear that just as much attention must be directed to this phase
of dairy management as to improving the quality of forage if dairy-
ing is to return a satisfactory income to West Virginia farmers.
Time of freshening: Spring freshening was an almost universal
practice on the farms selling butterfat. Twenty-one percent of the cows
calved in March, 30 percent in April, and 18 percent in May, mailing
69 percent for the three months of March, April, and May. Inasmuch
as this practice is contrary to the general recommendations in many
dairy states, it seemed desirable to make an analysis of the relative profit-
ableness of the different freshening seasons in West Virginia.
At least three important factors must be considered in discussing
this problem. These are (1) the difference in the average price re-
ceived for the annual production of cows which freshen at different
seasons, (2) the difference in the annual production that may be ex-
pected from cows which freshen at different seasons, and. (3) the differ-
ence in the annual feed cost for cows which freshen at different seasons.
Other factors which would be important to consider in relation to time
of freshening on certain farms, such as the labor supply, the maintenance
of uniform production throughout the year, or the obtaining of a high
production during base months, are not considered. The following re-
sults are, therefore, more directly applicable to producers of butterfat
or milk for a condensery rather than fluid milk.
Prices for many dairy products are seasonally low during the spring
and summer months, so that farmers whose cows freshen at this time
have a maximum amount of milk or butterfat for sale when prices are
normally lowest. However, since good cows may be expected to produce
for 10 or 11 months, some of the product would be sold when prices are
higher. This raises the question of what would be the average yearly
price of the same amount of product produced by cows freshening at
different seasons. Butterfat, which has a typical seasonal price move-
ment, was the product used in calculating these yearly prices. The
average was 24.5 cents for January freshening, 24.3 cents for April,
28 Henderson, H. O., Larson, C. W. ; and Putney, F. S., Dairy Cattle Feed-
ing and Management, third edition, 1938, p. 277.
29 A local butcher indicated that he would pay 1 to 2 cents more per pound
for a veal calf of a beef-Jersey cross than for one of only Jersey breeding'. He
also stated that the calves of the larger dairy breeds would not be subject to
such a price discount.
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24.6 cents for July, and 25 cents for October freshening. 30
These data bring out the significant fact that the average price for
the yearly production is about the same, regardless of when the cow
freshens since a high-producing cow normally produces through most
of the year. It should be remembered that the price disadvantage of
spring freshening would be considerably more if the cows lacked per-
sistence to continue production during the fall and winter seasons of
higher prices. This appeared to be the case on many of the farms selling
butterfat.
While it may be possible to feed and manage a herd of dairy cows
so that their average production for the year would be approximately
the same regardless of when the cows freshened, it is generally agreed
that under actual farm conditions cows which freshen in the spring
usually do not produce as much as those which freshen in the fall or
winter. In attempting to prove this point by the use of actual produc-
tion figures of cows freshening at different seasons, the question always
arises as to whether the cows being compared are of the same inherent
ability.
Data compiled from Iowa cow testing association records by Pro-
fessor Cannon81 showed that cows which freshened in November pro-
duced the most, with October and December a close second, while cows
freshening in June produced the least, with May and July not much
better. The milk production for those cows freshening in June was only
86 percent of that for those freshening in November. 32
However, the climatic and feed conditions in Iowa are not com-
Table 13 — - Nine-Year Average Milk, and Butterfat Production of Cows Freshening
in Different Seasons in West Virginia*
Season
cow
freshened
No.
Records
Average
yearly milk
production
per cow
Percentage the
yearly production
each season is
of highest
season (winter)
Actual | 4% FCM*
Av. yearly
butterfat
production
per cow
Percentage
the yeariy
production
each season
is of highest
season
(winter)
Dec -Feb. 1090 7267 100.0 100.0 316 100.0
Mar.-May 901 fiSlO 93.7 95.2 304 96.2
Jvne-Aug. 75S C781 93.3 93.1 294 93.0
Sept.-Nov. 1133 6960 95.8 96.6 307 97.2
* 1929-1939 inclusive, except for 1933 and 1934 as summarized from DHIA
records.
** Pounds of 4% milk= (actual pounds of milk X .4) + (pounds of fat X 15).
30 In calculating these average prices, it was assumed that the cows which
freshened at the different seasons produced the same amount of product. The
proportion of the total amount produced during the year that could be sold in
each month was calculated by multiplying the percent of the yearly total
production normally produced in each month by the annual production. These per-
centages were calculated from the data given in Eckles' Dairy Cattle and Milk
Production, 3d ed., p. 349. The amount that could be sold in each month was
then multiplied by the ten-year (1931-40) average monthly price for these pro-
ducts. (The butterfat price was that received by West Virginia farmers.) This
would give the yearly gross income for the cow from the sale of butterfat and
when divided by the amount produced would give the average price received.
3i Cannon, C. '"Seasonal Effect on Yield of Dairy Cows," Journal of Dairy
Science, vol. 16, January, 1933.
32 A tabulation of 12 month DHIA records selected at random from data re-
ported from Wisconsin for the year 1939-40 showed the following butterfat
averages for cows freshening in different seasons: fall, 342; winter, 334; spring,
314; and summer, 310 pounds per cow. (Tabulation prepared by the Wash-
ington office).
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pletely comparable with those found in West Virginia, so the average
yearly production of milk and butterfat for cows freshening at different
seasons was calculated from West Virginia Dairy Herd Improvement
Association records as shown in Table 13.
These data differ in two important respects from the Iowa data;
(1) the difference in production between different seasons is not so large
and (2) the season of highest production appears to be somewhat later
in West Virginia, since winter instead of fall shows the highest pro-
duction. But in the case of both Iowa and West Virginia data, the
cows freshening in the spring or summer are at a disadvantage with
regard to the total yearly production. 33
Another argument for spring freshening is that the cows would
be producing most when feed costs are lowest because of the cheap feed
obtained from pasture. For example, a six-year average cost per cow
of roughage and concentrates by months tabulated from West Virginia
Dairy Herd Improvement Association records for 1933-38 showed that
in June the average cost per cow for all feed was $4.34 while in January
it was $7.94.34 In view of this large decrease in feed costs on pasture,
it is not surprising that successful dairymen insist on having a plentiful
supply of good pasture during a large share of the year. But good
pasture is a great asset to a dairyman regardless of when his cows
freshen, since he must feed them the year around, and in this analysis
we are primarily interested in the total feed costs for the year in rela-
tion to the time the cows freshened. A nine-year average of the DHIA
records of the total yearly feed cost for cows freshening at the different
seasons showed the following: winter, $81.00; spring, $80.92; summer,
$79.49 ; and fall, $80.54. Apparently the total feed cost for the year
was not materially influenced by the time the cows in DHIA herds
freshened. 35
Using data on actual feed costs for cows freshening in different
seasons reflects both the differences due to the total amount of milk pro-
duced and the proportion that is produced on grass. For this reason
differences in the yearly feed bill in relation to the time of freshening
were checked by calculating the amount of grain a cow should be fed
for a year, assuming she produced the same amount of milk but fresh-
ened at different months. 36
33 Except for the -Tune-August period, the disadvantage appears more serious
with respect to milk produc'. ion than to the amount of butterfat produced.
In the Iowa study the percentage changes shown in Table 14 for milk and
butterfat were closer together.
34 The data by months are not entirely comparable because the feed costs
include the feci fed to dry cows. ECowever, this is not a serious limitation of
the data because the percentage of dry cows does not vary greatly between
months, the range being from 10.4 percent in May to 15.6 percent in December.
The average percentage for the 6 months October to March inclusive was 1.3.8,
while for the 6 months Araril to .September, inclusive, it was 11.3.
35 This does not agree with an earlier study using DHIA records from a;
number of states by McDowell, J. C, The Influence of Season of Freshening on
Production and Income from Dairy Cows. U. S. D. A. Bui. 1071, 1922. He found
that while the roughage costs per cow were practically constant regardless of
the season (if freshening, the cost of grain per cow was as follows: fall, $28.45,
winter, $25.51, spring, $10.22. and summer, $22.48.
3R The grain feeding tables for cows not on pasture and for cows on pasture
found in Morrison, op. cit., p. 1032-33 were usf>cl in these calculations with in-
terpolations between the point of least grain fed per day and the point where
no grain was fed. It was assumed that the amount of milk produced each
month after freshening followed the curve mentioned earlier and that the cows
were on pasture five months.
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Although we are interested here in the total yearly feed bill as
influenced by the time of freshening, the amount of roughage fed for
the year was not considered because it would not vary appreciably within
the same roughage group with the time the cow freshened. Hence, the
difference in cost of grain consumed represents the essential difference
m the yearly feed bill for cows freshening in different months. These
calculations are shown in Table 14.
Table 14— Effect of Quality of Fasture, Amount of Roughage Fed, and Time of
Freshening on the Amount of Grain Which Should be Fed to a Dairy Cow
Kinds,
quality, and amount
of roughage fed
POUNDS OF GRAIN RECOMMENDED PER YEARWHEN COWS FRESHEN IN:*
January April July October
Good pasture and 2 lbs.
good hay per 100 lbs
live weight
Excellent pasture but
1% lbs. good hay per
100 lbs. live weight or
feeding- poor hay
1747
1931
1756
1769
1854
2016
1S39
2222
* The following- amounts were added to the amount required for milk pro-
duction alone so that the cows would be in the desired flesh when they fresh-
ened: 300 lbs. if dry on 1% lb. hay ration, 230 lbs. if dry on 2 lbs. hay ration,
160 lbs. if dry on good pasture, and 70 lbs. if dry on excellent pasture.
The lower half of Table 14 illustrates the important point that
the best freshening month from the standpoint of low feed costs is in-
fluenced by the quality of pasture and the quality and amount of dry
roughage on the farm. Thus if a farmer had excellent pasture but was
rather short on roughage or if it were of poor quality, 453 pounds more
grain would be required to get the same yearly production if the cow
freshened in October instead of April. At $26 per ton this amounts
to $5.89 and in case the cost of grain were higher, the difference would
naturally be even more significant. If the cows were not the persistent
producers assumed here, the difference in the yearly concentrate re-
quirement would be greater with cows freshening at different seasons.
In summary, the price received for the dairy products produced
and the cost of the feeds fed are factors influencing the most profitable
time to have dairy cows freshen, but at any given time these factors
tend to work in opposite directions. Furthermore, they are not as im-
portant as might first be supposed, because regardless of when the cows
freshen, part of their annual production normally will be sold when
prices are seasonally high and part when they are seasonally low, unless
the cows lack persistence in production. The same is largely true of
the cost of feeds fed, although contrary to West Virginia data, Mc-
Dowell's study37 showed that spring freshening resulted in a lower total
feed bill for the year.
The lower annual production of cows freshening in the spring or
summer tends to reduce the profitableness of these seasons as freshen-
ing periods. However, the available data indicate that this is not as
important in West Virginia as in Iowa. The amount and quality of
roughage available is probably the most important factor in determining
the extent to which farmers not selling fluid milk can profitably change
37 McDowell, J. C, op. cit.
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to earlier freshening. If the roughage is of such poor quality that con-
siderable grain must be fed to prevent a. serious decline in milk flow
then it is not likely that winter freshening could be recommended. How-
ever, it would appear that in most, if not all, cases it would be desirable
to have the cows freshen early enough to allow the veal calves to be
sold by the beginning of the pasture season. This is often not done at
present, but it would permit all the product to be sold during the months
of high and economical milk production on grass.
Size of herds : Dairy enterprises as small as many of those in West
Virginia are at a disadvantage in several respects. The increase in the
number of hours of labor used per cow in small herds has already been
indicated. An intangible factor undoubtedly involved in certain cases
is the lack of interest in a small enterprise. The incentive to follow the
best practices is lacking, since the total to be gained is comparatively
small if only a few cows are kept.
Farmers with small herds are also at a disadvantage in the efficient
utilization of buildings or keeping a bull (Table 15). In the survey of
herds selling butterfat the annual cost of buildings, which included in-
terest, depreciation, repairs and taxes, for the herds which averaged less
than 4.5 cows was $6.47 per cow, compared with $3.86 for those herds
of more than 6.5 cows. Bull costs averaged $5.04 for the small herds
but only $1.43 for the large herds. That farmers generally appreciated
this high expense of keeping a bull is shown by the fact that only eight
Table 15— Relation of Size of Herd to Cost Perl Cow for Buildings and Bull
Charges on Farms Selling Butterfat in West Virginia, 1938-39
Size Number
of
herds
Average
number
1
of cows
Building-
cost
per cow
Bull cost per cow
of
herd If bull 1is kept *
If services
are hired*
-4.49
4.5-6.49
6.5- over
37
49
38
3.6
5.2
S.O
6.47
4.67
3.86
5.04
2.86
1.43
1.19
1.02
.95
* In the first group, 8 herds kept, a bull. In the other size groups, the numbers
were 16 in the second and 21 in the third size group.
out of the thirty-seven small herds kept a bull. The difficulty with
hiring services is that bulls of good quality frequently are not to be
found or are not for hire. Bather than to rely on whatever is available,
small herd owners might well pool their resources and purchase one good
bull for common use provided care is exercised to prevent the possible
spread of diseases, Such a practice would tend to curb undue expense
and still maintain quality.
General improvements along the lines indicated in this section would
greatly enhance the profits from the average dairy enterprise, regardless
of the type of product. However, a profitable dairy enterprise is no
guarantee of a satisfactory return from the entire farm, although there
is clearly a reciprocal relationship between the two. For this reason
some attention will be devoted to a consideration of the factors influenc-
ing the success of the farm unit.
Factors Influencing the Success of Dairy
Farms in West Virginia
The farms included in the study of these factors represent the small-
er, more diversified farms with a dairy enterprise containing on the
average approximately 5.5 cows, 3S rather than the larger, more special-
ized farms producing fluid milk. At the time the data were collected
in the summer of 1939 all were selling butterfat, although at present
many have shifted to selling milk to a condensery. Seven of the 98
farms studied39 had operator's earnings40 above $600. while two earned
between $1200 and $1400. Fifty-nine farms, or 60 percent, had earn-
ings between zero and $400, while 16 showed a loss, though only two
were below a minus $400. When the farms were separated according
to the farm-type classification used in the 1930 census, only 12 were
dairy farms, while the other 86 were general.
The first step in ascertaining the factors that influence the incomes
of these farms was to compare various items for the most and least
profitable farms (Table 16).
Table 16— Comparison of Various Items for Host and Least Profitable Farms
Selling Butterfat in West Virginia, 1938-39
Item
Operators' earnings Operators' earnings
more than $400 less than $100
Number of farms 23
Total acres per farm. 129.90
Crop acres per farm 33.40
Animal units per farm 15.60
Gross receipts per farm. 1034.00
Gross expenses per farm 618.00
Crop Index 116.00
Acres pasture per animal
unit grazed 4.50
Gross income from livestock
per animal unit 62. 0C
Returns per $100 feed fed 148.00
Expenses per animal unit 40.00
Tears for gross income to
equal investment * 6. GO
Investment in land and build-
ings per animal unit * 236.00
Value land per acre* 14.00
Operators' earnings 640.00
26
160.00
33.50
12.60
595.00
754.00
96.00
6.80
40.00
104.00
60.00
11.00
317.00
15.00
126.00
* Based on 17 farms in high group and 22 in low group which were owner-
operated.
This comparison shows that the two groups had an equal number
of acres in crops, although the least profitable farms had the larger
total acreages. With respect to the other two size factors shown, number
38 See the first farm types in Tables 3 and 4 for more information con-
cerning the organization of these farms.
39 The 24 self-sufficing and part-time farms were not included in the study
of these factors. They were, in general, smaller farms with respect to acreage,
animal units, and sales, and it was felt that their inclusion would introduce
undue heterogeneity into the data. The other farms are not completely
homegeneous, but preliminary tabulation indicated that they were sufficiently
similar to be grouped for the purpose of this study.
40 In calculating operator's earnings all expenses including depreciation,
interest on investment, and the value of unpaid family labor are deducted
from total receipts including, in addition to sales, increase in inventory, food
used in the home, and 10 percent of the value of the dwelling as rent.
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of animal units and gross sales, both were larger on the most profitable
farms. Soils were more productive on the most profitable farms, or
crops were better cared for, as indicated by the higher crop index. The
pastures on the most profitable farms also appear more productive, since
only 4.5 acres of pasture were used for each animal unit grazed, com-
pared with 6.8 acres in the least profitable group. 41 The gross income
from livestock for each animal unit was approximately 50 percent high-
er on farms in the most profitable group. This gross income figure in-
cluded sales, changes in inventories and value of livestock products used'
in the home except eggs, which had been lumped with other perquisites.
Thus the more profitable farms had the advantage of both more livestock
and higher returns for each unit kept. The livestock on the most profit-
able group of farms returned $44 more for each $100 of feed fed than
did those in the least profitable group.
The fact that total expenses average $136 less on the most profitable
farms is significant ; however, it is not so much in keeping total expendi-
tures small that the most profitable farms excel as in obtaining much
higher gross receipts. Farms in the most profitable group were operated
more intensively, as is indicated by the fact that on these farms, only
6.6 years were required for gross income to equal investment, while on
farms in the least profitable group 11 years were required. Also the
investment in land and buildings averaged $317 per animal unit for
the least profitable group, compared with $236 for the high profit farms,
although the land was valued at approximately the same price per acre
in each group. A special tabulation showing the proportion of the land
in different uses and the proportion of the total animal units in each
class of livestock showed no important differences between the two
groups.
Although this simple tabulation has brought to light certain marked
differences between the high and low income farms, it is well to inquire
further into the relationship of these factors to income. To do this
tables have been prepared showing the relationship of certain of these
factors to operators' earnings on all 98 farms. However, to analyze more
carefully the nature of the relationships, other causal factors have also
been tabulated and are shown in each table.
Size : Size of business is important from the standpoint of the op-
portunity it affords to earn a higher income. Profit per unit produced
is only one part of the equation for a successful farm business. Equally
important is the production of sufficient numbers of units for sale to
lead to a satisfactory total income for the farm. It is axiomatic that a
large business also means larger losses if poorly managed. The number
of animal units appears to be a good measure of size for these farms,
since approximately 90 percent of the receipts came from livestock.
The relation of number of animal units to operators' earnings is shown
in Table 17. The 29 farms with onlv 7.4 animal units had average
4i Undererazintr probably is involved also, but its extent could not be deter-
mined from the data available.
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Table 17— Relation of Number of Animal Units Per Farm and Associated Factors
to Operators' Earnivgs on Farms Selling Butterfat in West Virginia, 1938-39
Animal units No.
of
farms
Total
acres
Crop
acres
Gross
income
Gross
live
stock
income
per
animal
unit
Crop
index
Total
ex-
penses
Oper-
ators'
Range Average
earn-
in gs
0- 9.9 7.4
10-16.9 13.1
17-over 23.1
All farms 14.4
29
40
29
OS
94.0
132 2
235'. 9
151.8
21.0
33.8
47.4
34.1
$425
694
1139
747
$63
54
45
51
106
94
104
100
$395
583
S74
013
$163
219
348
240
operators' earnings of $163 per farm, compared with $348 for those with
an average of 23.1 animal units. As would be expected, this large in-
crease in animal nnits was accompanied by a large increase in the aver-
age gross receipts, total expenses, total acres, and crop acres per farm.
However, the increase in acreage was not proportional to the increase
in animal units, for the smallest farms kept one animal unit for each
three crop acres, while the larger farms kept one animal unit for each
two acres of crops. The fact that Table 17 shows an average increase
of only $185 in operators' earnings with a three-fold increase in animal
units suggests that other factors may have more effect on the operators'
earnings than size. Further evidence of this fact will be noted later.
Productivity. Low crop yields, low milk or egg production, or
slow gain in the live weight of meat animals are seldom associated with
a successful farm business. The importance of crop productivity is
indicated in Table 18. The 30 farms with an average crop index of 70
earned on the average only $132 compared with $327 for the 31 farms
with an average crop index of 146. Greater productivity of the pasture,
as indicated by the use of smaller acreage to maintain an animal unit
without any reduction in the livestock returns per animal unit, also was
associated with higher crop yields. The most profitable group of farms
had on the average 12.5 fewer acres in crops than did the least profitable
group. However, not all the changes in income can be attributed to
changes in the crop index, because of the concomitant variation in live-
stock returns per animal unit.
Since practically all the crops, as well as pasture, are marketed
through livestock, it is apparent that productivity of livestock is of
great importance in determining the success of these farms. The gross
Table 18— Relation of Crop Index and Associated Factors to Operators' Earnings
on Farms Selling Butterfat in West Virginia, 1938-39
Crop
index*
No.
of
farms
Crop
acres
Ani-
mal
units
Gross
live-
stock
income
per
animal
unit
Total
ex-
penses
Acres
pasture
per
animal
unit
grazed
Oper-
ators'
Range Average
earn-
ings
0- 81.9 70
85-119.9 100
120-over 146
All farms 100
30
37
31
98
38.8
36 .8
26.3
34.1
13.3
15.3
14.3
14.4
$44
52
51
$542
632
660
613
6.2
5.6
5.0
5.6
$132
254
327
240
* Average yields for West Virginia, 1923-1932, equal 100.
35
Table 19— -Relation of Gross Income From Livestock per Animal Unit and Other
Factors to Operators' Earnings on Farms Selling Butterfat in West Virginia, 1938-39
Gross
livestock
a w
J?®
2 ^
ftg
U.3
02
G>
W
Percentage of
total animal
units
m
O CJj
income per
animal unit Dairy
cattle
Beef
cattle Sheep
Poul-
try
U'si
Range Average o «
$ 0-44.9 34.91
45-64.9 52.96
65-over 80.07
All farms 50.35
35
35
28
98
.18.1
13.2
11.1
14.1
43.1
30.0
27.9
34.1
93
101
115
100
$671
585
576
613
36.1 20.8 22.1 8.7
49.8 13.4 14.2 11.0
5S.0 10.6 8.3 14.6
44.3 16.0 16.4 10.8
$ 98
241
419
240
livestock income per animal unit appeared to be the best indication of
livestock productivity in this study. Table 19 shows that high operators'
earnings were closely associated with higher gross livestock income per
animal unit. The farmers who obtained the higher gross livestock in-
come per animal unit were placing somewhat more emphasis on the
dairy and poultry enterprises and less on beef and sheep. The farms
with the highest gross income per animal unit had 53.0 percent of the
total animal units in dairy cattle and 14.6 percent in poultry, contrasted
with 36.1 and 8.7 respectively in these two classes of livestock on the
farms with the lowest gross income per animal unit.
In view of the weakness of simple relationships with such complex
data, it was considered desirable to cross-classify the farms according to
the crop index and the livestock income per animal unit (Table 20).
This table shows the importance of both these factors, for better-than-
average production of one factor without change in the other resulted
in increased income. The 33 farms which were above average for both
factors had an average operators' earnings of $393, compared with $124
for the 28 farms which were below average for both factors. The live-
stock returns per animal unit appears to be somewhat more important
than the crop index ; this might be expected, since the crops are largely
marketed through livestock. However, the crop index does not show the
possible effect on income of increasing the kind and amount of nutrients
produced per acre, particularly through the production of more legumes
and the earlier cutting of hay. It is believed that this is an important
factor, provided high-quality livestock are available to take advantage
of better roughage.
Referring back to Table 19 it will be noted that the group of farms
with the highest operators' earnings had on the average 11.1 animal
Table 20— lielation of Crop Index and Gross Livestock Income per Animal Unit to
Operators' Earnings on Farms Selling Butterfat in West Virginia, 1938-39
Crop index
LESS THAN $50 LIVESTOCK
INCOME PER ANIMAL UNIT
MORE THAN $50 LIVESTOCK
INCOME PER ANIMAL UNJT
Operators'
earnings
Number
of farms
Operators'
earnings
Number
of farms
Less than 100
More than 100
124
152
28
19
238 18
393 33
36
Table 21— Relation of Number of Ar.imol Units and Gross Income 'per Animal Unit
to Operators' Earnings on Farms Selling Butterfat in West Virginia, 1938-39
Gross income
Less than 13
units
animal More than 13 animal
units
per animal unit Operators'
earnings
Number
of farms
Operators' Number
earnings of farms
Less than $50
More than $50
$ 52
273
15
34
$174 32
470 17
units, contrasted with 18.1 for the group with the lowest income. This
indicates that over a considerable range in size, practices implied in a
high gross income per animal unit, such as better feeding, breeding, and
marketing are more important than mere size. However. Table 21 in-
dicates that both size and livestock income per animal unit are important,
for when either factor is above average, the income is higher even though
the other factor remains essentially the same. Size is particularly im-
portant when the gross livestock income per animal unit is above aver-
age, as is indicated by an increase in average operators' earnings from
$273 for the farms of less than 13 animal units to $470 for those farms
with more than average number of animal units. In contrast with the
average earnings of $470 for those farms above average for both factors
is the average of only $52 for those below average for both factors.
Feeding Efficiency. The efficiency with which the livestock con-
vert feed into saleable products is particularly important on these farms
because practically all the crops grown are fed. As an indication of
this efficiency the gross livestock returns per $100 of feed fed was cal-
culated. The general relation of this factor to operators' earnings is
shown in Table 22. The operators' earnings for the 33 farms with the
lowest feeding efficiency were only $68, compared with $375 for the
farms with the highest efficiency. A high gross livestock income per
animal unit was closely associated with a high feeding efficiency.
The farms with the lowest efficiency had a somewhat larger acreage,
but in general there was not a great deal of difference between, the
acreages, numbers of animal units, or crop indices for the three groups
of farms with different feeding efficiencies. The principal difference be-
tween the groups was in the associated factor of gross livestock returns
Table 22
—
Relation of 'Livestock Returns per $100 of Feed Fed and Associated
Factors to Operators' Earnings on Farms Selling Butterfat in West Virginia, 1938-39
Returns for
$100 feed fed No. of
farms
Crop
acres
Total
acres
Animal
units
Crop
index
Gross
live-
stock
income
per
animal
unit
Total
ex-
penses
Opera-
tors'
earn-
Range Average
ings
$ -112.4 $87
112.5-150.4 131
150.5-over 196
All farms 132
33
32
33
98
37.2
34.4
30.6
34.1
165.8
145.7
143.7
151.8
14.1
14.2
14.9
14.4
100
95
107
100
$42
49
62
51
$613
535
689
613
$6.8
280
375
240
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per animal unit and in the total farm expenses. The influences of fac-
tors other than feeding efficiency on income is indicated by the fact
that the operators' earnings on the 33 farms which received $196 for
each $100 of feed fed averaged but $375 (Table 22). On the other
hand, operators' earnings averaged $640 on the 23 most profitable farms
(Table 16) yet they received only $148 for each $100 of feed fed.
Capital Turnover ; Every farmer with money invested in his busi-
ness is, incurring either a direct or an indirect interest cost. Thus a
farmer with a large investment must have a proportionately large pro-
duction of units for sale if he is to avoid an excessive interest cost on
each unit produced. The importance of this factor is shown in Table
23 for seventy-three owner-operated farms. On those farms where the
annual gross income was large enough to equal the total investment in
Table 23— Relation of Hate of Capital Turnover and Associated Factors to
Operators' Earnings on Farms Selling Butterfat in West Virginia, 1938-39
Years for
income
to equal
investment
Range Average
Acres Invest-
pas- Gross ment
ture live- in
Ani- per stock Total land
No. mal Crop Crop ami- in- ex- and
of units acres index mal come penses bldgs.
farms unit
graz-
ed
per
animal
unit
per
animal
unit
Oper-
ators'
earn-
ings
0- 6.9
7-10.9
11.0-over
All farms
5.4
8.7
15.2
8.9
19
86
73
11.3
15.7
11.7
13.6
21.2
37.7
30.S
31.7
133
101
101
103
4.7
5.6
5.5
5.3
$65
48
43
50
$541
674
506
597
$185
254
358
261
5411
221
4
217
less than seven years the operators' earnings averaged $411. On the
other hand, if the gross income was so small in relation to the invest-
ment used that it took eleven years or more before they were equal, the
average income was only $4.
The farmers who obtained a high gross income in relation to invest-
ment had high crop yields and better livestock which they marketed to
advantage, as is indicated by a high gross income from livestock per
animal unit. They also kept practically as much livestock with a con-
siderably smaller total investment, having only $185 invested in land
and buildings for each animal unit compared with $358 for the least
profitable group of farms.
Combination of Favorable Factors : It should be clear from the
preceding discussion that being superior with respect to only one factor
affecting the success of the farm business does not insure high earnings.
Successful farm management cannot be simplified to that extent. As
further evidence of this fact the earnings of farms that were above or
below average for the three factors of size, crop productivity, and live-
stock productivity were calculated. In reality these farms were prob-
ably superior in other respects also because of the intercorrelation of
factors. For example, a higher feeding efficiency is associated with a
high gross livestock income per animal unit.
Only ten farms of the 98 had over 13 animal units, a crop index of
over 100, and a gross livestock income per animal unit of over $50. The
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average operators' earnings of these 10 farms was $623. Thirteen farms,
on the other hand, were below average for these factors, and their aver-
age operators' earnings were only $82. There were 47 farms above aver-
age in two of these three factors, and 28 above average for only one of
the three. The average operators' earnings of these two groups were
$248 and $165 respectively.
Summary
It was the primary purpose of this study to appraise critically the
merits and place of dairying in West Virginia agriculture, to analyze the
possibilities for the different types of dairying, and finally to determine
the factors influencing the success of the dairy enterprise and the dairy
farm.
Physical factors impose rather definite limits on the type of enter-
prise adapted to West Virginia. The rough topography indicates that
pasture and hay should constitute the principal uses of the cleared land,
which means that dairy, beef cattle, or sheep must be the principal types
.of livestock if physical resources are to be most effectively utilized. The
fact that for many common agricultural products consumption in the
state exceeds production at first appears to be a factor of considerable
importance in determining the most profitable enterprises. Closer ex-
amination shows, however, that only adapted truck crops, poultry to a
lesser extent, and perhaps fluid milk appear to merit more attention on
this account.
Poor roads have had an important effect on agricultural develop-
ment, and they still limit the alternatives of some farmers, although the
situation is steadily improving. While beef, sheep, and dairy cattle ap-
pear equally adapted from the standpoint of utilizing physical resources,
the fact that most farms are small, puts beef and sheep at a considerable
disadvantage, since they do not afford the same opportunity to utilise
labor as do dairy cattle. Poultry and truck crops are particularly adapt-
ed to the smaller acreages because of their high labor requirements. The
poultry enterprise is handicapped, however, by the fact that concen-
trates are not produced locally in any large amount.
Thus it appears that dairying is well qualified to utilize both the
physical and economic resources of West Virginia, although obviously
it is not adapted to all farms. Some large farms may find beef and sheep
more profitable, whereas the smallest ones probably should depend pri-
marily on truck crops and poultry. Farms located on poor roads must
continue to be largely self-sufficing until such roads are improved. It is
believed that allocation of the agricultural resources of West Virginia
along these lines, if properly supported by the general adoption of im-
proved practices, would lead to a definite rise in the level of incomes
in the state.
In general, farms selling fluid milk have a much larger acreage and
investment than the average farm in the state ; butterfat production, on
the other hand, appears to be much better adapted to the typical condi-
tions in West Virginia. Comparison of the two types of dairying shows,
however, that the returns from butterfat production are much less al-
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though good dairymen find its production profitable. In fact, the re-
turns from butterfat production have been such that it has been slowly
declining.
In spite of the fact that dairying is well adapted to general condi-
tions in the state, the probability of any large expansion of the field
appears small unless a more profitable market than butterfat becomes
accessible to the smaller farmers with little capital. The fact that the
fluid milk market is of limited extent and of doubtful suitability to the
average West Virginia farmer, and that the returns from butterfat
production under present conditions are often low, point to this conclu-
sion. A condensery was established in the state in 1940, and a survey of
farmers who have shifted from butterfat production to selling to a con-
densery indicates that markets of this general type may be the answer
to the problem. The farmers interviewed agreed that net dairy income
definitely was higher when selling to a condensery. They incurred little
expense in making the change, and many were planning to make such
important improvements as growing more legume roughage, breeding
higher producing cows, and increasing the size of their herds. In No-
vember, 1942 another market of this general type became available to
West Virginia farmers with the establishment of a milk-drying plant
at Sistersville.
But a good market, essential as it is, does not automatically mean
a profitable dairy enterprise. This will depend on the farmer's ability
to make two fundamental changes : First, an improvement in the. quality
of feed grown, including both pasture and hay; and secondly, adoption
of a breeding program designed to produce high quality dairy cows that
will efficiently convert this feed into milk. Cows of this type are seldom
produced by the common practice of crossing dairy and beef breeds.
Evidence of the importance of higher production to a profitable dairy
enterprise was given by the fact that in the study of butterfat produc-
tion the 27 herds which averaged more than 240 pounds of fat per cow
returned approximately $23 more per cow over feed costs than did the
29 herds which averaged less than 160 pounds of fat per cow. It was
demonstrated that small herds are inefficient in the use of labor and
fixed investments. A special study of the most profitable freshening
season in West Virginia indicated that in many herds, freshening earlier
in the spring than is now the case would prove profitable.
A study of the factors affecting operators' earnings on the farms
selling butterfat indicates that in many cases small acreage is not the
factor making for low income. Size may well become the limiting factor,
but over a considerable range in size, practices implied in a high gross
livestock income per animal unit, such as better feeding, breeding and
marketing, more productive crops and pasture, and a more intensive
business are more important than mere size. Ten of the 98 farms
studied had over 13 animal units, a crop index of over 100, and a gross
livestock income per animal unit of over $50. The average operators'
earnings of these 10 farms was $623. Thirteen farms, on the other hand,
were below average for these factors, and their average operators' earn-
ings were only $82.
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